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(57) A heat exchanger includes a side support (4) 
which has a thermal stress relieving zone (12) in the 
form of a gap (12) which completely separates one end 
of the support (4) from the other. The gap (12) is gener- 
ally symmetrical about a centra! axis parallel to the lon- 



gitudinal axes of the tubes (6) of the heat exchanger and 
is shaped such that a straight line cannot be drawn 
through the gap from one side of the side support (4) to 
the other side. The symmetrical gap (12) reduces asym- 
metric stress patterns without leaving any fin (8) unsup- 
ported. 
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Description 

The present invention relates to a heat exchanger 
which has thermal stress relieving zones. The invention 
is for use particularly, though not exclusively, in a radi- s 
ator for a motor vehicle. 

Typical vehicle heat exchangers, such as car radi- 
ators, include a plurality of thin walled tubes disposed 
between a pair of headers. The ends of the tubes are 
rigidly connected to the headers, and fluid can pass from 
one header to the other via the tubes. The tubes are 
interleaved with corrugated fins, and the tubes and fins 
are supported by a pair of side supports which extend 
between the headers and are rigidly secured thereto. 
The component parts of the heat exchanger are first as- 
sembled and then connected together by brazing or 
welding according to the materials from which each 
component is constructed. 

A function of each side support is to limit deforma- 
tion of the tubes close to the edge of the heat exchanger 
occurring as a result of internal pressure in the heat ex- 
changer. The fins between the side support and the tube 
nearest to the side support are important for the transfer 
of loads between the tubes and the side support. 

It is important to provide means for relieving ther- 
mally induced stress in the side support. This stress aris- 
es when coolant heats up the tubes, causing them to 
expand more rapidly than the side supports. If the side 
supports and the tubes are made from different materi- 
als, having different coefficients of thermal expansion, 
the stress build-up would be exacerbated. Longitudinal 
stress induced by this differential expansion can result 
in premature failure of the heat exchanger. 

In a known design of heat exchanger, a thermal 
stress relieving zone comprises a linear saw cut made 
across each side support, which severs the side support 
completely through. 

A problem with saw cutting is that it is very noisy, 
difficult to automate, and produces a lot of metal fines 
resulting in increased downtime and maintenance of the 
saw. 

It is known to make a cut using a lancing technique, 
which requires the use of a side support which has a 
generally planar base portion and a pair of flanges ex- 
tending generally perpendicularly to the plane of the 
base. A linear slot is formed in the base by a stamping 
operation prior to securing the side support between the 
headers and to the fins. After the side support has been 
secured to the headers and the fins, the flanges are then 
sheared by a lancing technique at points adjacent the 
slot. The lancing completely fractures the flanges, form- 
ing the thermal stress-relieving zone as a gap which 
completely separates one end of the side support from 
the other end. 

The lancing technique requires a relatively wide slot 
in order to provide an adequate target lor the lance cut- 
ter. This technique reduces the problems associated 
with saw cutting, but with the resulting wide gap the fin 



support necessary to transfer loads between the side 
support and the tube is locally lost, resulting in reduced 
fatigue life under repetitive pressure cycling. 

It has been proposed in US 5 1 65 1 53 and US 5 257 
454 to make a heat exchanger which includes a side 
support as described above, which has a gap disposed 
at an angle with respect to a plane perpendicular to the 
longitudinal axes of the tubes. The above documents, 
which are incorporated herein by reference, also dis- 
close apparatus and a method for making the heat ex- 
changer. 

Such angular gaps in the side supports allow each 
adjacent fin to be supported by the side support on at 
least a part of its surface. However they have a draw- 
back of producing asymmetric stress patterns which we 
have found to result in torsional moments on the side 
support, which can reduce the lifetime of the heat ex- 
changer. Moreover the manufacturing process is made 
more complicated because it is necessary to ensure that 
each radiator is correctly orientated during the cutting 
stage so that the parts of the flanges adjacent the slot 
are correctly positioned by the cutters. 

It is an object of the present invention to reduce at 
least one of the above mentioned problems. 

According to a first aspect of the present invention 
there is therefore provided a heat exchanger having the 
characterising features set forth in Claim 1 . 

The invention provides a heat exchanger in which 
each fin is supported by the side support, and in which 
asymmetric stress patterns are substantially reduced. 

Because the gap is symmetrical, the cutting step in 
manufacturing the radiator is not sensitive to the orien- 
tation of the radiator when the gap is located in the mid- 
dle of the side support. 

The heat exchanger may be mounted in a frame to 
enable it to be attached to adjacent heat exchangers in 
order to form a large cooling assembly. The present in- 
vention relates particularly to a radiator for a motor ve- 
hicle, and will be illustrated with reference to such a ra- 
diator. However it is to be understood that the invention 
is not limited to this embodiment. 

The invention also provides a method of manufac- 
turing a heat exchanger having a thermal stress reliev- 
ing zone therein as set forth in the characterising portion 
of Claim 5. 

The shearing of the flanges is preferably carried out 
by means of a lance cutting operation. 

Preferably the slot is V-shaped or chevron-shaped, 
although the invention is not limited to the use of these 
shapes. 

A novel side support suitable for use in manufactur- 
ing a heat exchanger according to the invention may be 
manufactured and sold separately Accordingly, a fur- 
ther aspect of the invention provides a side support hav- 
ing the features set forth in the characterising portion of 
Claim 7. 

The invention will now be further described by way 
of example, with reference to the figures of the following 
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drawing in which: 

Figure 1 is a perspective view of a vehicle radiator; 

Figure 2 is an exploded side elevation view of a ve- 
hicle radiator; 

Figure 3 is a perspective view of a vehicle radiator 
in accordance with one aspect of the present inven- 
tion; 

Figure 4 is a perspective view of a side support 
which is provided with a known thermal stress re- 
lieving zone; 

Figure 5 is a perspective view of a side support of 
the radiator shown in Figure 1; 

Figure 6 shows perspective views of side supports 
in alternative designs of known radiators; 

Figure 7 is a perspective view of a novel side sup- 
port of the radiator shown in Figure 3: and 

Figure 8 is a perspective view of part of the side 
support shown in Figure 7, prior to lance cutting. 

Similar parts and features have been similarly la- 
belled in all the drawings. 

The assembled radiator 14 shown in Figure 1 com- 
prises a pair of headers 2 connected to fluid tanks 10. 
A plurality of thin walled tubes 6 are rigidly connected at 
each end between the headers 2 so that coolant fluid 
may flow from one header to the other via the tubes 6. 

A pair of side supports 4 are disposed between the 
headers 2 and rigidly connected thereto, the headers 2 
and side supports 4 forming a rigid frame. Each side 
support 4 comprises a generally planar portion 7 and a 
pair of flanges 5 which are generally perpendicular to 
the plane of the base portion 7. 

A plurality of corrugated fins 8 are disposed be- 
tween each of the pipes 6, and between the pipes 6 and 
the side support 4, as best seen in Figure 2 which shows 
a similar, though not identical, radiator 14. 

Each side support 4 is provided with two gaps 12, 
made by lance cutting, as best shown in Figure 5. Prior 
to assembly of the radiator 14 the side support 4 was 
formed with a linear slot which extended right across the 
base 7 between the junctions of the base 7 with the 
flanges 4. Subsequent to assembly and brazing of the 
radiator 1 4, both flanges 5 were sheared by a lance cut- 
ter so as to form the gap 12. 

The gaps 12 relieve thermal stress between the 
pipes 6 and the side support 4. However one or more of 
the fins 8 is not supported by or in contact with the side 
support 4 as shown in Figure 5. Load transfer between 
the side support 4 and the nearest pipes is therefore lost, 
and the radiator 14 has a reduced fatigue life under re- 



petitive pressure cycling. 

The alternative known side support 4, shown in Fig- 
ure 4 has a thin gap 12 made by a saw. Because the 
gap is thinner than the width of contact between the side 
5 support 4 and a corrugation of the corrugated fins 8, 
each fin 8 is supported by the side support 4. However 
making the gap 1 2 by means of a saw produces a lot of 
noise and generates a lot of metal fines which is unde- 
• sirable. 

to The embodiments shown in Figure 6 illustrate a 
known attempt to overcome the problems outlined with 
reference to Figures 4 and 5. Here, the side support 4 
has been provided with a gap 1 2 by a lance cutting tech- 
nique as described above. The relatively wide gap 1 2 is 

J5 at an angle to an axis parallel with the tubes 6 and con- 
sequently the side support 4 supports all adjacent fins 
8 along at least some of their surface. 

However, both the gap 12 produced by asymmetric 
lancing shown in Figure 6a, and the gap 12 produced 

20 by symmetric lancing in Figure 6b result in undesirable 
asymmetric stress distributions when the radiator is in 
operation. We have found that such asymmetric stress 
patterns cause torsional moments which may reduce 
the lifetime of the radiator. Also the lance cutting oper- 
as ation must be performed with the radiator 1 4 in the cor- 
rect orientation if the cuts are to be made in the correct 
locations in the flanges 5. 

In the radiator shown in Figure 3, the side support 
4 is provided with a generally V-shaped, or chevron- 

30 shaped, gap 1 2 which is symmetrical about a central ax- 
is parallel with the longitudinal axes of the tubes 6. The 
gap 12 is such that a straight line cannot be drawn 
through the gap 1 2 from one side of the side support 4 
to the other side. 

35 The gap 1 2 was formed from a side support 4 having 
a chevron-shaped slot 9 in its base 7 by shearing the 
flanges 5 in a lance cutting operation similar to that de- 
scribed above. Part of the side support 4 prior to the 
lance cutting operation is shown in Figure 8. The slot 9 

40 may be manufactured in situ, but is preferably pre- 
formed, for example by a cutting or stamping process. 

Each fin 8 still receives local support from the base 
portion 7 of the side support 4 over at least a part of its 
surface, but additionally there is no, or very little, result- 

45 ing asymmetric stress induced by the gap configuration, 
and consequently little or no torsional moment is in- 
duced in the side support. 

Symmetrical gaps 12 such as shown in Figure 7 
may be made during the cutting operation regardless of 

50 the orientation of the radiator core. This allows easier 
and simpler manufacture of the radiator. 

The chevron shaped gap shown in Figure 7 illus- 
trates one possible shape of gap in a radiator in accord- 
ance with the invention. However the invention is not 

55 limited to this embodiment. It is to be understood that 
many alternative non-linear shapes are also possible, 
for example U-shaped or arcuate gaps, provided that a 
straight line cannot be drawn through the gap from one 
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side of the side support to the other and has a central 
symmetry axis which is generally parallel with the longi- 
tudinal axes of the tubes. 



Claims 

1 . A heat exchanger having a thermal stress relieving 
zone (1 2) therein, the heat exchanger comprising a 
pair of headers (2), a pair of side supports (4), a 
plurality of elongate tubes (6), and a plurality of fins 
(8), the side supports (4) being rigidly connected to 
both headers (2), and each tube (6) being disposed 
between the side supports (4) and rigidly connected 
at each end to both of the headers (2) so as to define 
a plurality of air paths therebetween, the fins (8) be- 
ing disposed in the air paths, at least one of the side 
supports (4) having a thermal stress relieving zone 
comprising a gap (12) which is generally symmetri- 
cal about a central axis generally parallel to the lon- 
gitudinal axes of the tubes (6) and which gap (12) 
completely separates one end of the side support 
(4) from the other end, characterised in that the 
shape of the gap ( 1 2) is such that a straight line can- 
not be drawn through the gap from one side of the 
side support (4) to the other 

2. A heat exchanger as claimed in Claim 1, wherein 
the gap (12) is generally v-shaped or chevron 
shaped. 

3. A method of manufacturing a heat exchanger hav- 
ing a thermal stress relieving zone (1 2) therein, the 
method comprising the steps of: 

forming a heat exchanger comprising a pair of 
headers (2), a pair of side supports (4), a plu- 
rality of elongate tubes (6) and a plurality of fins 
(8), the side supports (4) being rigidly connect- 
ed to both headers (2), and each tube (6) being 
disposed between the side supports (4) and rig- 
idly connected at each end to both of the head- 
ers (2) so as to define a plurality of air paths 
therebetween, the fins (8) being disposed in the 
air paths; 



supports (4) which carries the slot (9), so as to 
fracture both flanges (5) adjacent the slot (9) 
and completely separate one end of the side 
support (4) from the other; 

5 

characterised in that the shape of the slot (9) 
is such that a straight line cannot be drawn through 
the slot (9) from one flange (5) to the other. 

10 4. A method as claimed in Claim 3, wherein the shear- 
ing of the flanges (5) is carried out by means of a 
lance cutting operation. 

5. A method as claimed in Claim 3 or Claim 4, wherein 
is the slot (9) is generally v-shaped or chevron 

shaped. 

6. A heat exchanger obtainable by the method of any 
one of Claims 3 to 5. 

20 

7. A side support (4) suitable for use in the manufac- 
ture of a heat exchanger as claimed in Claim 1, the 
side support (4) having a generally planar base por- 
tion (7) which has a pair of ends for connection to 

25 a pair of headers (2), a pair of sides, and a pair of 
flanges (5) extending along the sides generally per- 
pendicular to the plane of the base portion (7), the 
base portion (7) being provided with a slot (9) which 
extends from one flange (5) to the other and which 

30 is generally symmetrical about a central axis gen- 
erally parallel to the flanges (5), characterised in 
that the shape of the slot (9) is such that a straight 
line cannot be drawn through the slot (9) from one 
fiange (5) to the other. 

35 

8. A motor vehicle which includes a heat exchanger 
as claimed in any one of claims 1, 2, or 6. 

40 



45 



wherein at least one of the side supports com- 
prises a generally planar base portion (7) and 
a pair of flanges (5) extending generally per- 
pendicular to the plane of the base portion (7), so 
the base portion (7) being provided with a slot 
(9) which extends from one flange (5) to the oth- 
er and which slot (9) is generally symmetrical 
about a central axis generally parallel to the lon- 
gitudinal axes of the tubes (6); and 55 



forming a thermal stress relieving zone (12) by 
a shearing operation on at least one of the side 
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